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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

*Surveyor screening for GRMD editing gRNAs: No software was used.

*Design of single gRNA for WCMD and LRMD mutations: ESEfinder 3.0 software (Version 3.0, Cold Spring Harbor Laboratory, http://
rulai.cshl.edu), uCRISPR algorithm (Zhang, D., Hurst, T., Duan, D. & Chen, S.J. Unified energetics analysis unravels SpCas9 cleavage activity for
optimal gRNA design. Proc Natl Acad Sci U S A 116, 8693-8698, 2019), Cas-OFFfinder software (Version (no data), http://www.rgenome.net/
cas-offinder/), and UCSC Genome Browser (Version (no data), https://genome.ucsc.edu).

*In vitro screening of the sgRNA for LRMD and WCMD editing: Image Studio™ Lite Software (Version 5.2.5, LI-COR Inc.)

*The gRNA cis-plasmids for the GRMD editing: No software was used.

*The gRNA cis-plasmids for the LRMD and WCMD editing: No software was used.

*AAV production and purification: No software was used.

*Transient immune suppression: No software was used.

*AAV administration: No software was used.

*Morphological analysis: ImageJ software (Version 1.48b, https://imagej.nih.gov)

*Western blot: Image Studio™ Lite Software (Version 5.2.5, LI-COR Inc.)

*Vector genome copy number quantification: Sequence Detection System (SDS) software (Version 2.4, ThermoFisher Scientific).

*Vector transcript quantification: Sequence Detection System (SDS) software (Version 2.4, ThermoFisher Scientific).

*Cytokine transcript quantification: QuantaSoft software (Version 1.0, Bio-Rad).

*Anti-SpCas9 antibody assay: Gen5 software (Version 3.04, BioTeck).

*SpCas9 enzyme linked immune absorbent spot (ELISpot) assay: No software was used.

*Serum Cytokine quantification: Belysa software (Version 1.0.19, MilliporeSigma).

*Blood chemistry: No software was used.

*Statistical analysis: GraphPad PRISM software version 8.0 (GraphPad Software Inc.), and Matlab software (version R2020a, Statistics and
Machine Learning Toolbox 11.7).

The data that support the findings of this study are available from the corresponding author upon reasonable request. All the raw data in this study are provided in
the figures with the exception of the PCR gel electrophoresis, western blot, qPCR, ddPCR, and the anti-Cas9 antibody assay raw data. The unprocessed gels and
blots are provided in supplementary figures 2, 3, 5, and 11. The source data for Figures 1c-i, l-p, r; 2b-e, g-j, l-p; 3d-g, k-n, p; and 4b-f, h-l, n-q; and supplementary
figures 6a-e; 7b, g; 8b-c; 13 and 14 are provided with the paper. The vector genome copy number was determined by the cycle value from a quantitative TaqMan
PCR reaction that was first converted to the total copy number in the reaction using a standard curve, and then divided by the amount of diploid genome present in
the total ng of genomic DNA used in the reaction. The transcript copy number was determined by the cycle value from a qPCR reverse transcription (RT) reaction
that was first converted to the raw copy number using a standard curve, and then divided by the total amount of cDNA (ng) used in the reaction. The cytokine
transcript copy was determined by the droplet digital PCR (ddPCR) reaction and then divided by the total amount of cDNA (ng) used in the reaction. The anti-
SpCas9 antibody concentration presented was determined by converting the reaction color absorbance value to ug/ml using a standard curve. The canFam3
assembly of UCSC Genome Browser (https://genome.ucsc.edu) was used to search for all the potential genome-wide off-target sites.

The sample size was determined based on the availability of experimental animals and AAV vectors. The sample size is summarized in Supp
Table 7.

No data was excluded.

For the vector genome copy number, transcript copy number, and Cas9-antibody measurements, technical replicates (n=2 to 3) were

performed whenever samples were available. All attempts at replication were successful for these experiments. The Ct values of the
standard curve samples were used to verify the reproducibility of the qPCR assay across independent qPCR runs. The number of droplets
generated during the ddPCR assay was used to verify the reproducibility of the assay across all analyzed samples and independent ddPCR
runs. A standard was used in each ELISA assay to assure the consistency of the assay.

Randomization was not used in the study. Animals were allocated to research group based on the availability. Since all dogs had the same
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Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

genetic background we didn't need to control for covariates.

The Cas9-antibody, SpCas9 ELISpot, Cytokine transcript, and serum cytokine measurement was performed in a blinded fashion. No blinding
was used in the other assays as they were performed by authors involved in sample collection from the treated animals.

Dystrophin expression was detected using immunofluorescence staining with the following antibodies:

Primary antibody: Mouse monoclonal antibody against human dystrophin spectrin-like repeat 17 (Catalog#: MANEX44A, clone 5B2,
1:30, University of Iowa Hybridoma Bank, https://dshb.biology.uiowa.edu, a gift from Dr. Glen Morris).

Secondary antibody: Alexa Fluor 594 conjugated goat anti-mouse IgG(H+L) (A11020, Lot# 1946335, 1:100, ThermoFisher Scientific).

Flag-tagged SERCA2a was detected by immunofluorescence staining with the following antibody:

Primary antibody: Mouse monoclonal antibody against the Flag peptide (Catalog# F1804, Lot# SLBB7188, 1:500, MilliporeSigma,
Burlington, MA, USA)

Secondary antibody: Alexa Fluor 594 conjugated goat anti-mouse IgG(H+L) antibody (A11020, Lot# 1946335, 1:100, ThermoFisher
Scientific).

CD4+T Cell infiltration was detected using immunohistochemistry staining with the following antibodies:

Primary antibody: Rat monoclonal IgG2a antibody against canine CD4 [Catalog# MCA1038GA, clone YKIX 302.9, Lot # 1707, 1:1000,
Bio-Rad (formerly AdD Serotec)].

Secondary antibody: Biotin conjugated goat anti-rat IgG (H+L) (A10517, Lot # 1441195, 1:1000, ThermoFisher Scientific).

CD8+T Cell infiltration was detected using immunohistochemistry staining with the following antibodies:

Primary antibody: Rat monoclonal IgG1 antibody against canine CD8 [Catalog# MCA1039, clone YCATE 55.9, Lot # 149349, 1:200, Bio-
Rad (formerly AdD Serotec)].

Secondary antibody: Biotin conjugated goat anti-rat IgG (H+L) (A10517, Lot # 1441195, 1:1000, ThermoFisher Scientific).

MHCII was detected using immunohistochemistry staining with the following antibodies:

Primary antibody: Mouse monoclonal IgG1 antibody against canine MHC Class II Monomorphic [Catalog# MCA2037S, clone
CA2.1C12, Lot # 151735, 1:100, Bio-Rad (formerly AdD Serotec)].

Secondary antibody: Biotin conjugated goat anti-mouse IgG1 (A10519, Lot # 2115665, 1:1000, ThermoFisher Scientific).

GranzmeB was detected using immunohistochemistry staining with the following antibodies:

Primary antibody: Rabbit polyclonal antibody against human GranzymeB (Catalog# E2580, Lot # GR3313356-1, 1:50, Spring
Bioscience).

Secondary antibody: Biotin conjugated goat anti-rabbit polyclonal (B8895, Lot # 086M4770V, 1:500, MilliporeSigma).

FoxP3 was detected using immunohistochemistry staining with the following antibodies:

Primary antibody: Rat monoclonal IgG2a antibody against mouse FoxP3 [14-5773, clone FJK-16s, Lot # 2023701, 1:100, Thermo
Fisher Scientific (formerly eBioscience)].

Secondary antibody: Biotin conjugated goat anti-rat IgG (H+L) (A10517, Lot # 1441195, 1:1000, ThermoFisher Scientific).

Dystrophin was detected by Western blot in a PDVF membrane using the following antibodies:

Primary antibody: Rabbit polyclonal antibody against the C-terminal domain of the dystrophin protein (Catalog RB-9024-P0, Lot#
9013p-1610E, 1:250, ThermoFisher Scientific).

Secondary antibody: Peroxidase conjugated goat anti-rabbit IgG antibody (AP132P, Lot# 3123491, 1:10,000, MilliporeSigma).

Cas9 was detected by Western blot in a PDVF membrane using the following antibodies:

Primary antibody: Rabbit monoclonal antibody against HA tag (Catalog 3724S, Lot# 9, 1:500, Cell Signaling Technology, Inc.)




